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(54) METHOD FOR RESTORING TIOHTNESS OF CASINO STRINGS 
(57) Abstract* 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and inaintenance of casing 
string and Improving its efficiency. According to method, zone of disturbed tightness of casing 
string Is covered from inside of casing string by patch made of defonnable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-healing and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplasac material Is filled with this mixture before covering 
cone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 ci. 
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(57) Abstract: 



H3o6peTesne othdchtch k otinacra peuoHTHO-B3on*imiDnHbDC po6or H HanpaRneHo aa 
s$$eKTHEH0cm. Cyrb H3o6percHHn: cnoco6 3axjimaeTCfl b nepespbrnSH 30HW HerepMeiimHuciia oCcaflBoft 
nnacTfacpcM R3 He^opMnpyoaofi Tpy6w, rororoBJieHHOH B3 TepMonnacnnraro 
H36farroijBoe ^aaneHBe coo^aJOT 3a ewer pacnmpeBHs 
: uarepKana. ttanpHuep. CMTB - cmcch kjboctkoboh /yra 
ropHbix m 6ypoebtx patior, KorropwM sanonHHioT Tpytiy bs TepMoanacmHoro wa-repKana nepen 
nepexpbiTBeM 3oaw BerepMe iroaocTg o6caflHOH xanotiabi. 2 3JL $-ra*. 1 xa6n. 
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Description [OnBcamc B3o6peTca*H): 

M3o6pcxcHKC otbocbtch r ofinacni peMOBTBOHEjananBaHBbix pa6crr (PHP), j 
BoccTOBoaneHMH repueTMUHOCTH o6caAHba KonoHH. 

HsBecrea cizooo6 BoocTaBOBneaan repMeTBaaocTB oocanafaoc kojiohh, EKjDomaDnqdl cnycx lonoHHbi 
Biyfy yn ^nw¥ipfy«rn pnj^ Tpyti (HKT) BHXc HHTepeana HapymeaBH otfeajjeofl KOJioHHfai. sauaaBaHae 
TaMnoaapyKHnerx) pacrsopa d HKT npn orapfarroM 3a.Tpy6HOM npocTpaaCTBe, uojpjcu HKT Bume 
pacucTHoro ypoaaa TaMnoBapyxaaero pacreopa b ckb&xbhc, npo^aBmroamic Taunotmpyiomero pacreopa 
3a o6caflHy» KOJianny npa 3ajcpUT0M 3axpy6H0M npocrpaacrBC 0). 

HcHocxantH ananora 3axjiH>aaioTCH b tou, wto, BO-nepBtax, npo^aaxa TaMnoHMpycmcro pacreopa b 
aaxonoHBDc npocTpaHCTBO BOSMOXHa tcjiuko nqn eucoKmi id&jitcmhnm HaaneHaeM, *rro Bc6c3onacao ;yiH 
HenocTHOCTH ocrajtbHOfi wni oocanaoa kojiohhw, Bo-eropux io-3a ycaflo«raocT« TaMnoaapyioniax 
MarepaanoB peayjifaraniBaocTb oncpaqpfl Re HpeBbmxaer 50%. 



Haxooaee 6i mny k rooopcrrcano no Tcaofflroacott cyajaocTB hbtihctcr cnocoo ycraaoooi rniacrbfpH b 
HMTcpnane B crepeME npmocT H o6caflBQfl Konomibi nyra* nepeapbmtH aosbc BerepMci Baaoci a asayrpB 
nnacTbipeM ro lATanmraecxoft Tpyfiti c nocneny»inaM ee pacmapeHHCM 3a cwp co3naaaa H36brrowHoro 

Hej^ocTBTOK mM B CTM oro cnocooa 3axjnoaaeTca b tom, vro nnacTupb BbmonBCH K3 McraJina, a sro He 
nosaaniKX Maxepaan nnacrapH aanaBamsarb b cram* rtih Tpcanmy b o6canHod kottohhc 

3ajja«ia daajnoaacrca b ixDBbnneBBB 3$4*kthbhocth peM0BTHO-H3oaaDH0HHb(X pafior npn o^HoapeMeHHOM 
[ TpyncoaTpar. 



riocxaBncHHaH 3aaaaa nocmracTCH toi, <rro a cnoco6e, BKJixmaxHBjCM nepexpbiTae 30Bbi BxrepMrnnzBOCTH 
oocanBUX kojiohh mHyrpn njiacrbtpeM, BbmonBCBBfaiM b opqe ne$opMapyeMoa Tpy6bc, pacmHpcHKc 
DJiaerbipH no Boeft nnHH* nyrtxt co3^aHHH roCbrrcwHoro naBKeana, b Kaaecroe ne^opMapyeMOft Tpy6bi 
acnanHayjor xpyoy B3 TepMonnacTaaaoi t> MaTepaana, a K36biroimoe a 28716886 coa^ajor 3a cmr 
pacmjapcHHH caMopa3crpcBa»nierocH a pacnmpHJomerocH Maxepaana, KOToptof 3ananHHioT Tpy6y 23 
TepMoroiat; i amajro Marepaana nepen nepeapuTReu 3ohw eerepMeraHHocTH o6canHoa KonoHHti. B EaaecTBe 
TepMonna emuma t> Marepaaria acnanb3y»T norooTanea, a b KaaecTBe caMopasorpeBaraqeroca a 
caMopacmapaxaneroca uaxepaana acnonbsyxyr CUTE - CMCCb B38ecTKOByx>naa ropaboc a 6ypoBbtx pafior. 

CHTB n gg MCga arr, rnaBHHM oopasoM, npa paspymeHaa npomiwx xpynaax Maxcpaajioo (cxaabBbie nopq^hi). 
6eT0BHboc a xenesoticrraBHfaix K^ejma, komchhmx Kna^oK, jyia ^o6bnm apaponaaro komhh. Oh 
DpeffcTaanaer coOcA nopGnocoo6pa3ab<ft aeroparaaa a aeaBpfcmo onacHhia ixaTepaan, ^aiompfl c eoflofl 
njeJKray*) i^i^> (pH 12). npa Dopomsa CMTB c BC«oft oOpasyrrca cydKasaa (paOovan 

cMecfa), KOTOpaa. Gynyaa sanvra b nmyp, cacnaHabdl b o^bCKre, a^iemamcM paspymeuaio. c • 
BpeittHB cxBaTWBaexcH, tbcp^cct, oABOBpcacaao yBcnaaaBaacb b o6x>eMe. yBCjaweaae o&bcu& - 
raflpaTanHH aoMnoHeHTOB, axD^axxnoc b coct*b CMTB» npHBO^rr k pa3BMTH» b mnype raflpaTanaoHHoro 
^aaneaaa (fiance 40 Mil a), nog ^eflcrrsaeu rR^paxaqaoHBoro ^aancaaa b Tene o6bexTa pa3BaBaKrrca 
aanpaxeasiH* npaBOAanoce k ero paspymeaaK) |3). 

Bona cycneB3H» CMTB 3aram» b Tpy6y H3 TcpMonnacTH^raoro MaTcpaana* to ecrb as waTepaana, 
pa3uar^ax)ineroca npa aarpesaHBa, 3arepuerH3HpcBaTt» aoanbi, to uepes 1*5 a aaaaeTca peaxnaa c 
Bbi^cneaaew Tama a pacmapeHacu CMTB. Touia Bba^eixaerca ^ocraToaHo, «Jro6bi pasorperti TpytJy 110 - 
120°C, a 3TO Bbnxxe TeMneparypbi, npa xoropcA, aanpauep, nanaaTanea paauar^iaeTca a npoaaiiaeT 
TeayaecTtx TpytSa yBenaaaBacTca naaMerpe 6e3 paspymeaaa. a b cnyaae ee 
cnycxa b caBasaay o soay werqp McnwHOC I a o6ca«Hoa kojidhhw c aararoM 
i a ofcanaoa KoaoBBe, TcpMoanacTaaHbdl Marrepaan npoaaKaeT Bcsan^aTm Tpemaey a aocne 
: a aopManasanaa -rcwncparypbi saTBepneBacT a o6ecneaaBaeT aa^eacByio asonaaaK) 
i b otScanaoa kojtohhc. 

npauep peanasanaa. npennanomitf , axo aa iviyCaae 400 m MccnnyaTauaoaaaa Konoaaa naaMCTpoM 146 mm 
c To nnnmoa cresoa 8 mm hmcct Tpenqmy inapaaoa 2 mm a nnmso* 2 u. 




BepyT nonasraneaoByn xpyoy fjnzaoA 4 m c aapyzabiM naaMCTpoM aa 2 mm Moaune aoyTpeHBero 
naaMCTpa ooca/naril kojidhhw b HHTepBane HcnepMeraaHocTa (t.c 128 mm) a ToranaHoa creaos 6-8 mm. 
3arnymaioT bjdcbhh kohcu Tpy6. roroBHT c y cneaaaio CHTB, nna aero 6epyr 100 ar noponma a 30 n 
TexHHaecsoa bo^u. Cycnciomo 3anaBaayr b DJUoasTHneaoByio Tpy6y. rcpwenonpyioT Bepxaaa Koaen, rpy6 a 
aa Konoaae HKT ana Tpocaae xpytfy cnycaaxxr b 3oay HerepMeTaaHOCTa o6canaoa kojiokhw. 

Mepe3 1.5 a aaaaaaerca peaauaa a npoacxoflpr pasorpes a pasmyBaHae noaaaTajieHOBoil Tpy6bi uancrrb 
n/ia cocpHKocKOBCHRH co cTeuKaMH o6caflHOH KOJiOHBbi. Bojicc Toro. nocsojibsy MaTepaan Tpy6bi 
pa3MHr^ieH, oa npoaaKaeT a b Tpen^ray, tokhm ofipanoM flonojnrarcnbHO ee repMerronpyer. 
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riocnc okqhtohkh peasupx. Koropafl nporexarr 0,5 - 1,0 q, cKBsuuray ocraanfDOT b nosoe am 4 - 5 h prm 
BoocraaoBTiesRH rameparypw r aarocpAcsaHHH mvnDTHneaoBQft Tpy6bi. 3otcm KorxoEBfy HKT wm 
Tpocas, Ha. KOTOpfaoc nnacTbipb 6btn cn y ny g d nnwmmy , noppauam Ha noeepxeocrb, B cxBaacKsy 
caycx&JOT sarxoHHy Gypsunmn Tpy6 c uajiorafiapirrmjw iyp6o6ypoat nanorou ami <fr*oofl ■ pastyprasuor 
repikCCTH^apyiotzmc ysjibi n cqnepmHMoe nanxorKJicBOBoA TpyfSbc KcoioHHy 6ypKmHbtx Tpy6 ijqrhhwbjot. 
npoH3eoAHT oapeocoBKy o6ca«Hofl kohohhw corvxacao ff efl cr eywc qiM HH crp y Kn jp ai. 

npcHMymocxBa npeypiaraeuDro cnoco6a ocROBbisajoTCfi Ha tou, *rro noBpegflCHac a o6ca^Bofi kojiohhc 
sExumpyercn Ccjiec ho^cjkho 3a curr npoBHKBOBGHRn uarepnajia nnacrapa b csKm wm Tpenprny. K rouy 
kc nnacTfatpb H3 CHErr c THqe cMoro waTcpnana ^qjitobcukcc talk xax hc no^BcpxcH KopposHH. 

Hct otbhp i KH$opuanKH: L finaM«nm B.A., VvtrrfacB BT. CnpaooroHK wacrrcpa no KamrranbHCMy 
peuomy ckbsukbh. M., He^pa, 1985. c.163. 

2. AaropCKoe CB^crentCTBO N 1601330, CCCP, ui. E 21 B 29/10. 1990 - npowrm. 

3. KacTpyicqKH no npmtrnrmaa ckock ioboctkoboA priH ropHbcx h tiypoaux pafor (CUTE). Ifcyj. AO 
"CTpoKMaTepHanbi", 7 c 
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Claims [Qopuyna H3o6pereHHHj: 

1. Cnooofi Boocrr*noancHHH rcpMeTOTBocnf o6caAewx kqjiohh, Bumnmqdl nepexpfamxc 3ohw 
Btrepuertmaocm iraayTpn nnacropcM, ebmonBeHHbiM b bmrc flafcopwapyeuoH TpyfSu, a pacnmpemc 
nnaerbipsi no Bceft «nHnc nyrai oog^ombk BafSbrrouHoro Aaanenra. oTJnranoapBC* toi. tto b KaraecTee 
fle$opMMpya*0H Tpy6w Banmpynr Tpytfy bs TepMonnacTireHoro uarepBana. a Ks&rnmsoe flaBnanie 
ooo^axyr 3& ewer pacxmapeaBH caMopa3orpcBa»ngrocH s caMOpacanxpfDOfqerocsi MarepBana. wTopbw 
3arojmHK>T TpyfSy hd TepuonnacnraHoro uaTepnana nepefl nepexpumeM dqhbi HerepuenftiHOcTB otea ffB o fl 
KCVIOBBfat. 

2. Crroco6 do n.l, oTjnraaxm^nftcn toi. vto b Ka^ocroc TcpMKXDiacTiniBort) Marepaana Bcnant^yicrr 
nojiBsawicH. 

3. Cqooo6 do nn.l k 2, oT/nraaioiqBdcfl tcu, *rro b KaMecroe caMopaaorpesaiomerocH b 
^a M ^yirfn pciwmyjrwg MarepBana wcaoJitaywDrr CHTB K3B&CTKODyM> jyra ropHbtx h 6ypootJX patior. 
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Drawlng(s) [MepreM): 

XapaKTepwcTMKa CHITS 



XapaicrepHcmKa 


3H3MeHHe 


1. BoAO-CMeceBoe oTHoiueHne cycneH3HM 
2. Pacxofl nopouuKa Ha 1 m 3 o&beMa, t 


0.3 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. n/iOTHOCTb cycneH3MM, r/CM 


1.8 


5. BpeMH HaMana peaKUHM rMApaTauviw npw 




TeMneparype 20-25°C, mhh 


okotio 90 


6. TeMnepanrypa caMopaaorpeaaHMfl. °C 


6onee 100 


7. CMeaneHne K2MH9 c Tpy6oM, Mna 


5.0 


8. ConpoTMBJieHHe KaMH* 014/ibTpauMH BOflw, Mna 


Sonee 60.0 


9. AaBneHMe npw pacwwpeHMM, Mfla 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from X A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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